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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent breakage of a green sheet 
due to a failure in peeling off a ceramic green sheet from a 
supporting member because of a relatively strong influence of 
static electricity or due to steep bending after the peeling, as 
thinning of the layer progresses in the ceramic green sheet for 
manufacturing, for example, a laminated ceramic capacitor. 
SOLUTION: A ceramic paste containing an antistatic agent in 
addition to ceramic powder, an organic solvent, and an organic 
binder, is used for forming a ceramic green layer 5 for step 
absorption on a main surface of a ceramic green sheet 2 to 
substantially eliminate the step caused by the thickness of inner 
electrodes 1. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The ceramic green sheet obtained by preparing a ceramic slurry, a conductive paste, and a ceramic 
paste, respectively, and fabricating said ceramic slurry, The internal-circuitry element film formed by giving 
said conductive paste selectively so that the level difference by the thickness may be brought about on the 
principal plane of said ceramic green sheet, Have the ceramic Green layer for level difference absorption 
formed by giving said ceramic paste to the field in which it is on said principal plane of said ceramic green 
sheet, and said internal-circuitry element film is not formed so that the level difference by the thickness of said 
internal-circuitry element film may be lost substantially. By producing two or more composite structures and 
accumulating said two or more composite structures It is the manufacture approach of laminating mold ceramic 
electronic parts equipped with each process of producing a raw layered product and calcinating said raw layered 
product. As said ceramic paste The manufacture approach of the laminating mold ceramic electronic parts using 
the thing containing ceramic powder, an organic solvent, an organic binder, and an antistatic agent. 
[Claim 2] The manufacture approach of laminating mold ceramic electronic parts according to claim 1 that a 
surfactant is used as said antistatic agent. 

[Claim 3] Said surface active agent is the manufacture approach of the laminating mold ceramic electronic parts 
according to claim 2 which are quarternary-ammonium-salt mold cation system high molecular compounds. 
[Claim 4] Primary distribution processes which carry out distributed processing of the primary mixture with 
which the process which prepares said ceramic paste contains ceramic powder and the 1 st organic solvent at 
least, Secondary distribution processes which carry out distributed processing of the secondary mixture which 
added said organic binder and said antistatic agent to said primary mixture which passed through said primary 
distribution processes at least, By heat-treating said secondary mixture after the process which includes the 2nd 
organic solvent with a relative vapor rate smaller than said 1st organic solvent in said primary mixture and/or 
said secondary mixture, and said secondary distribution processes The manufacture approach of laminating 
mold ceramic electronic parts [ equipped with the clearance process which removes said 1st organic solvent 
selectively ] according to claim 1 to 3. 

[Claim 5] Said ceramic slurry is the manufacture approach of the laminating mold ceramic electronic parts 
containing said ceramic powder contained in said ceramic paste, and the ceramic powder which has the same 
presentation substantially according to claim 1 to 4. 

[Claim 6] Both the ceramic powder contained in said ceramic slurry and said ceramic paste, respectively is the 
manufacture approaches of the laminating mold ceramic electronic parts according to claim 1 to 5 which are 
dielectric ceramic powder. 

[Claim 7] It is the manufacture approach of laminating mold ceramic electronic parts according to claim 6 that it 
is an internal electrode arranged so that electrostatic capacity may be formed while said internal-circuitry 
element film is mutual, and said laminating mold ceramic electronic parts are stacked type ceramic condensers. 
[Claim 8] Both the ceramic powder contained in said ceramic slurry and said ceramic paste, respectively is the 
manufacture approaches of the laminating mold ceramic electronic parts according to claim 1 to 5 which are 
magnetic-substance ceramic powder. 

[Claim 9] the coil with which said internal-circuitry element film is prolonged in a coiled form — a conductor — 
the manufacture approach of laminating mold ceramic electronic parts according to claim 8 that it is the film 
and said laminating mold ceramic electronic parts are laminating inductors. 

[Claim 10] Laminating mold ceramic electronic parts obtained by the manufacture approach according to claim 
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1 to 9. 

[Claim 1 1] In order to manufacture laminating mold ceramic electronic parts So that the level difference by the 
thickness may be brought about on the principal plane of a ceramic green sheet So that the level difference by 
the thickness of the internal-circuitry element film formed by giving a conductive paste selectively may be lost 
substantially It is on said principal plane of said ceramic green sheet, and is the ceramic paste used in order to 
form the ceramic Green layer for level difference absorption in the field in which said internal-circuitry element 
film is not formed. Ceramic powder, The ceramic paste containing an organic solvent, an organic binder, and an 
antistatic agent. 

[Claim 12] In order to manufacture laminating mold ceramic electronic parts So that the level difference by the 
thickness may be brought about on the principal plane of a ceramic green sheet So that the level difference by 
the thickness of the internal-circuitry element film formed by giving a conductive paste selectively may be lost 
substantially It is on said principal plane of said ceramic green sheet, and is the manufacture approach of the 
ceramic paste used in order to form the ceramic Green layer for level difference absorption in the field in which 
said internal-circuitry element film is not formed. Primary distribution processes which carry out distributed 
processing of the primary mixture which contains ceramic powder and the 1 st organic solvent at least, 
Secondary distribution processes which carry out distributed processing of the secondary mixture which added 
the organic binder and the antistatic agent to said primary mixture which passed through said primary 
distribution processes at least, By heat-treating said secondary mixture after the process which includes the 2nd 
organic solvent with a relative vapor rate smaller than said 1 st organic solvent in said primary mixture and/or 
said secondary mixture, and said secondary distribution processes The manufacture approach of a ceramic paste 
equipped with the clearance process which removes said 1 st organic solvent selectively. 
[Claim 13] The ceramic paste obtained by the manufacture approach according to claim 12. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a thing about laminating mold ceramic electronic parts, its 
manufacture approach, a ceramic paste, and its manufacture approach. Have the ceramic layer for level 
difference absorption formed with the negative pattern of an internal-circuitry element film pattern in order to 
absorb the level difference resulting from the thickness of the internal -circuitry element film especially formed 
between ceramic layers. It is related with the ceramic paste used in favor of forming laminating mold ceramic 
electronic parts, its manufacture approach, and the ceramic layer for level difference absorption, and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] For example, when it is going to manufacture laminating mold ceramic electronic 
parts like a stacked type ceramic condenser, two or more ceramic green sheets are prepared, and these ceramic 
green sheet is accumulated, the conductor for constituting a capacitor, resistance, an inductor, a varistor, a filter, 
etc. on a specific ceramic green sheet according to the function of the laminating mold ceramic electronic parts 
which it is going to obtain — internal-circuitry element film like the film and the resistor film is formed. 
[0003] In recent years, a miniaturization and lightweight-ization progress, and in such electronic equipment, 
when laminating mold ceramic electronic parts are used as a circuit element, as for electronic equipment 
including mobile communication equipment, a miniaturization and lightweight-ization are strongly required 
also from such laminating mold ceramic electronic parts. For example, in the case of the stacked type ceramic 
condenser, the demand of a miniaturization and large-capacity-izing is increasing. 

[0004] When it is going to manufacture a stacked type ceramic condenser, typically Mix dielectric ceramic 
powder, an organic binder, a plasticizer, and an organic solvent, and a ceramic slurry is produced. This ceramic 
slurry on a base material like polyester film by which coating was carried out with the silicone resin as a 
remover etc. By fabricating so that a doctor blade method etc. may be applied, for example, it may become the 
shape of a sheet of 1 0 micrometers of thickness numbers, a ceramic green sheet is produced and, subsequently 
this ceramic green sheet is dried. 

[0005] Next, the internal electrode as internal-circuitry element film is formed on a ceramic green sheet by 
having two or more patterns which separated spacing mutually on the principal plane of the ceramic green sheet 
mentioned above, and screen-stencil giving a conductive paste, and drying this. Some ceramic green sheets 2 
with which it was distributed over two or more places as mentioned above, and the internal electrode 1 was 
formed in drawing 7 R> 7 are shown by the top view. 

[0006] Next, after the ceramic green sheet 2 exfoliates from a base material and is cut by suitable magnitude, as 
a part is shown in drawing 6 , only predetermined number of sheets is accumulated and the raw layered product 
3 is further produced by accumulating only number of sheets predetermined in the ceramic green sheet of this 
pile which does not form the internal electrode up and down. 

[0007] After this raw layered product 3 is pressed in the direction of a laminating, as it is shown in drawing 8 , 
it is cut by the magnitude which should serve as the layered product chip 4 for each stacked type ceramic 
condenser, and, subsequently a stacked type ceramic condenser is completed by giving a baking process and 
forming an external electrode eventually, after passing through a debinder process. 

[0008] In such a laminating ceramic condenser, in order to satisfy the demand to the miniaturization and large- 
capacity-izing, it is necessary to attain buildup of the number of laminatings of the ceramic green sheet 2 and an 
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internal electrode 1 , and lamination of the ceramic green sheet 2. 

[0009] However, between the part in which an internal electrode 1 is located the more as a result of 
accumulation of each thickness of an internal electrode 1 the more above multilayering and lamination progress, 
and the parts which are not so, Or as the difference of the thickness between the part by which the a large 
number array of the internal electrode 1 is comparatively carried out in the direction of a laminating, and the 
part which is not so becomes more remarkable, for example, it is shown in drawing 8 , about the appearance of 
the obtained layered product chip 4, the deformation from which a principal plane serves as convex on the other 
hand will arise. 

[0010] if deformation as show in drawing 8 in the layered product chip 4 have arise , since comparatively big 
distortion be comparatively bring about in the part in which the internal electrode 1 be locate , or a small 
number of part in which only the internal electrode 1 be arrange in the direction of a laminating in the case of a 
press process and the adhesion between the ceramic green sheets 2 be inferior , it be easy to generate structure 
defects , such as delamination and a minute crack , by the internal stress cause at the time of baking . 
[001 1] Moreover, deformation of the layered product chip 4 as shown in drawing 8 may cause the result made 
to transform an internal electrode 1 into un-wanting, and short [ poor ] may produce it by this. 
[0012] Such inconvenience is the cause of reducing the dependability of a stacked type ceramic condenser. 
[0013] In order to solve the above problems, for example, as shown in drawing 2 , the ceramic Green layer 5 for 
level difference absorption is formed in the field in which the internal electrode 1 on the ceramic green sheet 2 
is not formed, and losing substantially the level difference by the thickness of the internal electrode 1 on the 
ceramic green sheet 2 by this ceramic Green layer 5 for level difference absorption is indicated by JP,56- 
9471 9,A, JP,3-74820,A, JP,9-106925,A, etc. 

[0014] As mentioned above, by forming the ceramic Green layer 5 for level difference absorption Between the 
part in which an internal electrode 1 is located when raw layered product 3 a is produced, as a part is shown in 
drawing 1 , and the parts which are not so, Or as the difference of the thickness between the part by which the a 
large number array of the internal electrode 1 is comparatively carried out in the direction of a laminating, and 
the part which is not so stops arising substantially and it is shown in drawing 3 , in obtained layered product 
chip 4a, it is hard coming to generate deformation [ **** / un-] as shown in drawing 8 . 
[0015] consequently, the dependability of the stacked type ceramic condenser which could make hard to 
produce problems, such as structure defects, such as delamination which was mentioned above, and a minute 
crack, and short [ by deformation of an internal electrode 1 / poor ], and was obtained can be raised. 
[0016] Moreover, the reinforcement falls and it stops easily being able to exfoliate from a base material due to a 
good condition, although the ceramic green sheet 2 is fabricated on a base material (not shown) like polyester 
film and must exfoliate from a base material in a pile as mentioned above in the ceramic green sheet 2, so that 
the lamination of the ceramic green sheet 2 progresses, in order to advance a miniaturization and large-capacity- 
izing of a stacked type ceramic condenser. 

[00 i 7] In the above situations, formation of the ceramic Green layer 5 for level difference absorption aims at 
reinforcement of the ceramic green sheet 2, and can also expect operation of making easier exfoliation of the 
ceramic green sheet 2 from a base material. 
[0018] 

[Problem(s) to be Solved by the Invention] The effect which static electricity does becomes strong relatively, 
and it becomes impossible however, to disregard the effect by electrification with the ceramic green sheet 2, so 
that the lamination of the ceramic green sheet 2 progresses. Therefore, in case it exfoliates from a base material, 
an exfoliation mistake produces the ceramic green sheet 2, or the ceramic green sheet 2 after exfoliation 
bending arises, and breakage may be brought to the ceramic green sheet 2. This problem is especially produced 
notably in the thin ceramic green sheet 2 with a thickness of 3 micrometers or less. 

[0019] Moreover, although the ceramic Green layer 5 for level difference absorption mentioned above is formed 
as another technical problem by giving the ceramic paste which has the same presentation as the case of the 
ceramic green sheet 2, and contains dielectric ceramic powder, an organic binder, a plasticizer, and an organic 
solvent For example, in order to form the ceramic Green layer 5 for level difference absorption in high degree 
of accuracy by printing etc. so that it may have thickness comparable as an internal electrode 1 called the 
thickness of 2 micrometers or less, the dispersibility of the ceramic powder under SERAMMIKU paste should 
be excelled. 
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[0020] Although distributed processing with 3 rolls is indicated in order to obtain a ceramic paste by JP,3- 
74820,A in relation to this, it is difficult to acquire outstanding dispersibility which was mentioned above in 
distributed processing with such mere 3 rolls. 

[0021] In JP,9- 106925, A, on the other hand, the ceramic slurry for the ceramic green sheet 2 While producing 
by mixing dielectric ceramic powder, an organic binder, and the 1st organic solvent of a low-boiling point and 
using this for shaping of the ceramic green sheet 2 By heating and permuting the 1 st organic solvent of a low- 
boiling point by the 2nd organic solvent of a high-boiling point, after adding the 2nd organic solvent of a high- 
boiling point and mixing from the boiling point of the 1 st above-mentioned organic solvent to this ceramic 
slurry Producing the ceramic paste for the ceramic Green layer 5 for level difference absorption is indicated. 
[0022] Therefore, although the dispersibility of ceramic powder improves to some extent in the ceramic paste 
obtained as mentioned above since at least 2 times of mixed processes are carried out At these mixed processes, 
since each is carried out where an organic binder is included, the slurry at the time of mixing or the viscosity of 
a paste has a limitation in having excelled the dispersibility of ceramic powder with the distributed-processing 
machine using media like a ball mill highly. 

[0023] Thus, the dispersibility which was excellent about the ceramic powder contained there as a ceramic paste 
used in order to form a very thin ceramic layer called the ceramic Green layer 5 for level difference absorption 
which has thickness equivalent to the thickness of an internal electrode 1 is required, and the demand to such 
outstanding dispersibility becomes so severe that the thickness of an internal electrode 1 becomes thin. 
[0024] Moreover, even if it is the case that the dispersibility of the ceramic powder in the ceramic Green layer 5 
for level difference absorption is temporarily bad, the badness of dispersibility may be able to be covered to 
some extent with the ceramic green sheet 2 piled up on it, but if the thickness of the ceramic green sheet 2 
becomes thin, the effectiveness which covers dispersibility with such a ceramic green sheet 2 is hardly 
expectable. 

[0025] From the above thing, higher dispersibility is needed about the ceramic powder in the ceramic Green 
layer 5 for level difference absorption, so that a miniaturization and large-capacity-izing of a stacked type 
ceramic condenser progress. 

[0026] In addition, since the distributed effectiveness of the ceramic powder in a mixed process is raised, it is 
possible to make viscosity of a ceramic paste low, but if the addition of the organic solvent of the low-boiling 
point mentioned above is increased in order to make viscosity low in this way, in order to remove the organic 
solvent of this low-boiling point after distributed processing, another problem of long duration needing is 
encountered. 

[0027] As mentioned above, although explained in relation to the stacked type ceramic condenser, the same 
problem encounters also in other laminating mold ceramic saying other than a stacked type ceramic condenser 
(for example, a laminating inductor) electronic parts. 

[0028] Then, the object of this invention is offering the laminating mold ceramic electronic parts obtained by 
the manufacture approach of the laminating mold ceramic electronic parts which can solve a problem which 
was mentioned above, and this manufacture approach. 

[0029] Other objects of this invention are offering the ceramic paste suitable for forming the ceramic layer for 

level difference absorption mentioned above, and its manufacture approach. 

[0030] 

[Means for Solving the Problem] This invention is first turned to the manufacture approach of laminating mold 
ceramic electronic parts. By this manufacture approach, the following processes are carried out fundamentally. 
[0031] First, a ceramic slurry, a conductive paste, and a ceramic paste are prepared, respectively. 
[0032] Next, the ceramic green sheet obtained by fabricating a ceramic slurry, The internal-circuitry element 
film formed by giving a conductive paste selectively so that the level difference by the thickness may be 
brought about on the principal plane of a ceramic green sheet, Have the ceramic Green layer for level difference 
absorption formed by giving a ceramic paste to the field in which it is on the principal plane of a ceramic green 
sheet, and the internal-circuitry element film is not formed so that the level difference by the thickness of the 
internal-circuitry element film may be lost substantially. Two or more composite structures are produced. 
[0033] Next, a raw layered product is produced by accumulating the composite structure of these plurality. 
[0034] And a raw layered product is calcinated. 

[0035] In addition to ceramic powder, the organic solvent, and the organic binder, in the manufacture approach 
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of laminating mold ceramic electronic parts equipped with such a fundamental process, it is characterized by 
using what contains an antistatic agent further by this invention as a ceramic paste for forming the ceramic 
Green layer for level difference absorption. 

[0036] A surfactant can be used as an antistatic agent. A surfactant may be an ion mold surfactant or may be a 
non-ion mold surfactant. In addition, when using a surface active agent as an antistatic agent and this surface 
active agent is a quarternary-ammonium-salt mold cation system high molecular compound like for example, an 
alkyl trimethylammonium salt, it is clarified in the experiment which demonstrating the especially excellent 
effectiveness mentions later. 

[0037] Moreover, when manufacturing the ceramic paste containing the above ceramic powder, an organic 
solvent, an organic binder, and an antistatic agent, manufacturing through the following processes is desirable. 
[0038] That is, primary distribution processes which carry out distributed processing of the primary mixture 
which contains ceramic powder and the 1st organic solvent at least, and secondary distribution processes which 
carry out distributed processing of the secondary mixture which added the organic binder and the antistatic 
agent to the primary mixture which passed through primary distribution processes at least are carried out. Here, 
the organic binder should note being added in the phase of secondary distribution processes. Moreover, the 2nd 
organic solvent with a relative vapor rate smaller than the 1st organic solvent is used in addition to the 1st 
above-mentioned organic solvent, and this 2nd organic solvent may be added in the phase of a secondary 
[ further ] distribution process, being added in the phase of primary distribution processes, even if are added in 
the phase of primary distribution processes, and added in the phase of secondary distribution processes. And the 
clearance process which removes the 1 st organic solvent selectively is eventually carried out by heat-treating 
secondary mixture after secondary distribution processes. 

[0039] As for the ceramic slurry used in order to fabricate a ceramic green sheet, in this invention, it is desirable 
that the ceramic powder contained in the ceramic paste for forming the ceramic Green layer for level difference 
absorption and the ceramic powder which has the same presentation substantially are included. 
[0040] Moreover, in the specific embodiment of this invention, both the ceramic powder contained in a ceramic 
slurry and a ceramic paste, respectively is dielectric ceramic powder. In this case, when the internal-circuitry 
element film is the internal electrode arranged so that electrostatic capacity may be formed while it is mutual, a 
stacked type ceramic condenser can be manufactured. 

[0041] Moreover, in other specific embodiments of this invention, both the ceramic powder contained in a 
ceramic slurry and a ceramic paste, respectively is magnetic-substance ceramic powder, in this case, the coil 
with which the internal-circuitry element film is prolonged in a coiled form — a conductor — a laminating 
inductor can be manufactured when it is the film. 

[0042] This invention is turned also to the laminating mold ceramic electronic parts obtained again by the 
manufacture approach which was mentioned above. 

[0043] Moreover, this invention is turned also to a ceramic paste which was mentioned above, and its 

manufacture approach. 

[0044] 

[Embodiment of the Invention] One operation gestalt of this invention is explained about the manufacture 
approach of a stacked type ceramic condenser. The manufacture approach of the stacked type ceramic 
condenser by this operation gestalt can be explained referring to drawing 1 thru/or drawing 3 mentioned above. 
[0045] In carrying out this operation gestalt, the ceramic paste for the conductive paste for the ceramic slurry 
for the ceramic green sheet 2 and an internal electrode 1 and the ceramic Green layer 5 for level difference 
absorption is prepared, respectively. 

[0046] An above-mentioned ceramic slurry is produced dielectric ceramic powder, an organic binder, a 
plasticizer, and by mixing the organic solvent of a low-boiling point comparatively. In order to obtain the 
ceramic green sheet 2 from this ceramic slurry, for example, coating was carried out with the silicone resin as a 
remover etc., on a base material (not shown) like polyester film, a ceramic slurry is fabricated by a doctor blade 
method etc., and, subsequently is dried. Each thickness of the ceramic green sheet 2 is set to several 10 
micrometers after desiccation. 

[0047] On the principal plane of the above ceramic green sheets 2, it is formed with the thickness of about 3 
micrometers [ after an internal electrode's 1 drying ] so that it may be distributed over two or more places. An 
internal electrode 1 gives a conductive paste by screen- stencil etc., and is formed by drying this. This internal 
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electrode 1 has predetermined thickness, respectively, therefore the level difference by this thickness is brought 
about on the ceramic green sheet 2. 

[0048] Next, it is on the principal plane of the ceramic green sheet 2, and the ceramic Green layer 5 for level 
difference absorption is formed in the field in which the internal electrode 1 is not formed so that the level 
difference by the thickness of the internal electrode 1 mentioned above may be lost substantially. The ceramic 
Green layer 5 for level difference absorption has the negative pattern of an internal electrode 1 , is formed by 
giving the ceramic paste which mentioned above by screen-stencil etc., and, subsequently is dried. The ceramic 
paste used here serves as the description in this invention, and is later mentioned about that detail. 
[0049] After forming the ceramic Green layer 5 for level difference absorption in reverse, you may make it 
form an internal electrode 1 , although the ceramic Green layer 5 for level difference absorption was formed in 
the explanation mentioned above after forming an internal electrode 1 . 

[0050] As mentioned above, the composite structure 6 with which the internal electrode 1 and the ceramic 
Green layer 5 for level difference absorption were formed on the ceramic green sheet 2 as shown in drawing 2 
Two or more preparation is carried out, and after these composite structures 6 exfoliate from a base material, 
they are cut by suitable magnitude. Raw layered product 3a as shows a part to drawing 1 is produced by 
accumulating only predetermined number of sheets and accumulating further the ceramic green sheet with 
which the internal electrode and the ceramic Green layer for level difference absorption are not formed up and 
down. 

[0051] After this raw layered product 3a is pressed in the direction of a laminating, as it is shown in drawing 3 , 
it is cut by the magnitude which should be set to layered product chip 4a for each stacked type ceramic 
condenser, and, subsequently a multilayer capacitor is completed by giving a baking process and forming an 
external electrode eventually, after passing through a debinder process. 

[0052] As mentioned above, by forming the ceramic Green layer 5 for level difference absorption Between the 
part in which an internal electrode 1 is located in raw layered product 3 a as a part is shown in drawing 1 , and 
the parts which are not so, Or as the difference of the thickness between the part by which the a large number 
array of the internal electrode 1 is comparatively carried out in the direction of a laminating, and the part which 
is not so stops arising substantially and it is shown in drawing 3 , in layered product chip 4a, it is hard coming to 
generate deformation [****/ un-]. consequently, the problem of a structure defect and short [ poor ], such as 
delamination and a minute crack, can be made hard to produce in the obtained stacked type ceramic condenser. 
[0053] The description is in this invention to contain the antistatic agent in the ceramic paste for forming the 
ceramic Green layer 5 for level difference absorption. 

[0054] As an antistatic agent, a surfactant is used advantageously. As such a surface active agent, there is an ion 
mold surface active agent, such as a quarternary-ammonium-salt mold cation system high molecular compound, 
a sulfonic acid type anion system high molecular compound, a phosphoric ester mold anion system high 
molecular compound, a sulfate mold anion system high molecular compound, or a betaine mold both-sexes high 
molecular compound, a polyethylene-glycol mold high molecular compound, or a polyhydric-alcohol mold high 
molecular compound. 

[0055] When using the polyethylene-glycol mold high molecular compound or polyhydric-alcohol mold high 
molecular compound mentioned above, the ester compound or an ethyleneoxide compound may be used. 
[0056] More specifically as a quartemary-ammonium-salt mold cation system high molecular compound, an 
alkyl trime thy 1 ammonium salt, an alkyl dimethylbenzyl ammonium salt, SAP AM IN mold quarternary 
ammonium salt, or an alkyl pilus JIUMU salt can be used. 

[0057] More specifically as a sulfonic acid type anion system high molecular compound, the alkyl-benzene- 
sodium-sulfonate, oil solubility alkyl-benzene-sodium-sulfonate, alpha-olefin sulfonate, and Igepon T mold or 
sulfo succinic-acid diester sodium salt can be used. 

[0058] More specifically as a phosphoric ester mold anion system high molecular compound, higher-alcohol 
phosphoric-acid monoester disodium salt, higher-alcohol phosphoric-acid diester sodium salt, or the phosphate 
of a higher-alcohol ethyleneoxide addition product can be used. 

[0059] More specifically as a sulfate mold anion system high molecular compound, fatty alcohol sulfate, a high- 
class alkyl ether sulfate salt, sulfation aliphatic series ester, a sulfation fatty acid, or a sulfation olefin can be 
used. 

[0060] More specifically as a betaine mold both-sexes high molecular compound, an alkyldimethyl betaine etc. 
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can be used. 

[0061] More specifically as a poly ethylene-glycol mold high molecular compound, a higher-alcohol 
ethyleneoxide addition product, an alkylphenol ethyleneoxide addition product, a fatty-acid ethyleneoxide 
addition product, a polyhydric-alcohol fatty-acid-ester ethyleneoxide addition product, a high-class alkylamine 
ethyleneoxide addition product, a fatty-acid amide ethyleneoxide addition product, the ethyleneoxide addition 
product of fats and oils, or a polypropylene-glycol ethyleneoxide addition product can be used. 
[0062] More specifically as a polyhydric-alcohol mold high molecular compound, the fatty acid ester of 
glycerol, the fatty acid ester of pentaerythritol, a sorbitol and the fatty acid ester of sorbitan, the fatty acid ester 
of cane sugar, the alkyl ether of polyhydric alcohol, or the fatty-acid amide of alkanolamines can be used. 
[0063] Although the addition of an antistatic agent is based also on the class of antistatic agent, it is desirable to 
be chosen to an organic binder, 0.01 % of the weight to 10% of the weight, so that it may become 0.5 % of the 
weight - 3 % of the weight preferably. If this is added superfluously, since an antistatic agent will worsen the 
surface characteristic of the ceramic Green layer 5 for level difference absorption, stopping in a suitable amount 
is desirable. 

[0064] By adding an antistatic agent to the ceramic paste for forming the ceramic Green layer 5 for level 
difference absorption, static electricity charged in the internal electrode 1 and the ceramic green sheet 2 which 
are united not only with the ceramic Green layer 5 for level difference absorption but with the ceramic Green 
layer 5 for level difference absorption is removable. 

[0065] As mentioned above, if static electricity charged in the ceramic green sheet 2 is removable, when the 
ceramic green sheet 2 with which the ceramic Green layer 5 for level difference absorption was formed is 
accumulated and pressed, it can prevent advantageously that the ceramic green sheet 2 bends [ a location gap 
or ] by static electricity. 

[0066] Moreover, problems, such as breakage of the ceramic green sheet 2 at the time of exfoliation, can be 
made hard for exfoliation of the ceramic green sheet 2 from the base material used when fabricating the ceramic 
green sheet 2 to become easy, consequently to produce. 

[0067] Moreover, a contaminant etc. can be made hard for a minute contaminant etc. to stop being able to 
adhere to the ceramic green sheet 2 easily, and to mix between the ceramic green sheet 2 and the ceramic green 
sheet 2. 

[0068] Moreover, the special process for the destaticization by which have been needed when an antistatic agent 
is not added by the ceramic paste can be skipped. 

[0069] In this invention, the ceramic paste for the ceramic Green layer 5 for level difference absorption is 
preferably manufactured by the following approaches. 

[0070] That is, in order to manufacture a ceramic paste, primary distribution processes which carry out 
distributed processing of the primary mixture which contains ceramic powder and the 1 st organic solvent at 
least, and secondary distribution processes which carry out distributed processing of the secondary mixture 
which added the organic binder and the antistatic agent to the primary mixture which passed through this 
primary distribution process at least are carried out. 

[0071] Thus, since the organic binder is not yet added at primary distribution processes, it is easy to make 
distributed processing under hypoviscosity possible, therefore to raise the dispersibility of ceramic powder. At 
this primary distribution process, while the air which is sticking to the front face of ceramic powder can 
consider as the condition of the 1 st organic solvent having permuted and having fully wet ceramic powder by 
the 1st organic solvent, the state of aggregation of ceramic powder can fully be cracked. 

[0072] Moreover, at secondary distribution processes, maintaining the high dispersibility of the ceramic powder 
obtained at primary distribution processes as mentioned above, enough and homogeneity can be made to mix an 
organic binder, and the further grinding effectiveness of ceramic powder can also be expected. 
[0073] By this desirable manufacture approach, the 2nd organic solvent with a relative vapor rate smaller than 
the 1st organic solvent is also used in addition to the 1st above-mentioned organic solvent. The additional 
charge of this 2nd organic solvent may be carried out also in the phase of secondary distribution processes, 
being added in the phase of primary distribution processes, even if are added in the phase of primary 
distribution processes, and added in the phase of secondary distribution processes. 

[0074] And the 1 st organic solvent is eventually removed selectively by heat-treating secondary mixture after 
secondary distribution processes. 
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[0075] Thus, while it is able to make viscosity of secondary mixture comparatively low also in the phase of 
secondary distribution processes since clearance of the 1 st organic solvent is carried out after secondary 
distribution processes, therefore being able to maintain distributed effectiveness comparatively highly, the 
solubility of the organic binder added in the phase of secondary distribution processes which were mentioned 
above can be raised. 

[0076] As an organic solvent, the ceramic paste obtained as mentioned above contains only the 2nd organic 
solvent substantially, even if the 1 st organic solvent may remain slightly. Since the relative vapor rate is smaller 
than the 1 st organic solvent, the 2nd organic solvent makes it possible to be able to hold down the rate of drying 
of a ceramic paste to below a predetermined value, for example, to apply screen-stencil satisfactory. 
[0077] At primary distribution processes and secondary distribution processes which are carried out in the 
above-mentioned desirable manufacture approach, distributed processing can be carried out with the application 
of the usual distributed-processing machine which uses media like a ball mill, for example. 
[0078] What is necessary is for there to be various things and just to choose, respectively what is used as the 
thing and the 2nd organic solvent which are used as the 1 st organic solvent in consideration of the relative vapor 
rate of such an organic solvent in this manufacture approach, as an organic solvent used as the 1 st organic 
solvent or 2nd organic solvent. 

[0079] As an example of such an organic solvent, a methyl ethyl ketone, methyl isobutyl ketone, Hydrocarbons, 
such as ketones, such as an acetone, toluene, benzene, a xylene, and normal hexane Alcohols, such as a 
methanol, ethanol, isopropanol, a butanol, and amyl alcohol, Ester, such as ethyl acetate, butyl acetate, and 
isobutyl acetate, diisopropyl keton, Ethyl Cellosolve, butyl Cellosolve, Cellosolve acetate, methyl Cellosolve 
acetate, Butyl carbitol, a cyclohexanol, pine oil, a dihydroterpineol, Chlorinated hydrocarbons, such as ketones, 
such as an isophorone, a terpineol, the SHIPRO pyrene glycol, and dimethyl phthalate, ester, hydrocarbons, 
alcohols, and a methylene chloride, and such mixture are mentioned. 

[0080] The organic solvent with which the relative vapor rate in 20 degrees C becomes 1 50 or more still more 
preferably 1 00 or more as the 1 st organic solvent is chosen more preferably. It is for finishing promptly 
clearance of the 1 st organic solvent in a clearance process. In addition, with a relative vapor rate, it is a relative 
vapor rate when setting the vapor rate of acetic-acid normal butyl (126.5 degrees C of boiling points) to 100. 
[0081] as 100 or more organic solvents, a methyl ethyl ketone (relative vapor rate 465), methyl isobutyl ketone 
(said ~ 145), an acetone (said — 720), toluene (said — 195), benzene (said — 500), a methanol (said — 370), 
ethanol (said — 203), isopropanol (said — 205), ethyl acetate (said — 525), isobutyl acetate (said — 152), butyl 
acetate (said — 100), and such mixture are mentioned for the relative vapor rate suitable for the 1st organic 
solvent, for example. 

[0082] On the other hand, the organic solvent with which the relative vapor rate in 20 degrees C becomes 50 or 
less as the 2nd organic solvent is chosen more preferably. It is for making screen-stencil nature good. 
[0083] The relative vapor rate suitable for the 2nd organic solvent as 50 or less organic solvent for example, 
diisopropyl keton (relative vapor rate 49) and methyl Cellosolve acetate (said — 40) — Cellosolve acetate (said - 
- 24), butyl Cellosolve (said — 10), and a cyclohexanol (said ~ 10 or less) — Pine oil (said 10 less or equals), a 
dihydroterpineol (said 10 less or equals), An isophorone (said 10 less or equals), a terpineol (said 10 less or 
equals), the SHIPRO pyrene glycol (said 1 0 less or equals), dimethyl phthalate (said 1 0 less or equals), butyl 
carbitols (said 40 less or equals), and such mixture are mentioned. 

[0084] In addition, it is [ each selection of the 1st and 2nd organic solvents ] easier it to be also possible for in 
choosing the 1 st and 2nd organic solvents, respectively, for it not to be based on a relative vapor rate as 
mentioned above, but to be based on the boiling point, and to be rather based on the boiling point. If the 
combination to which the former boiling point becomes lower than the latter boiling point as the 1 st and 2nd 
organic solvents is chosen when based on the boiling point, in most, combination to which the former relative 
vapor rate becomes larger than the latter relative vapor rate can be selected. 

[0085] Although mentioned as an example of the organic solvent mentioned above, if each boiling point is 
shown in a parenthesis about some A methyl ethyl ketone (79.6 degrees C), methyl isobutyl ketone (1 18.0 
degrees C), An acetone (56.1 degrees C), toluene (1 1 1.0 degrees C), benzene (79.6 degrees C), A methanol 
(64.5 degrees C), ethanol (78.5 degrees C), isopropanol (82.5 degrees C), Ethyl acetate (77.1 degrees C), 
isobutyl acetate (1 18.3 degrees C), diisopropyl keton (143.5 degrees C), Methyl Cellosolve acetate (143 degrees 
C), Cellosolve acetate (156.2 degrees C), Butyl Cellosolve (170.6 degrees C), a cyclohexanol (160 degrees C), 
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Although it becomes pine oil (195-225 degrees C), a dihydroterpineol (210 degrees C), an isophorone (215.2 
degrees C), a terpineol (219.0 degrees C), the SHIPRO pyrene glycol (231.8 degrees C), and dimethyl phthalate 
(282.4 degrees C) What is necessary is just to choose the 1st and 2nd organic solvents based on such the boiling 
point, respectively. 

[0086] When choosing the combination of the 1 st and 2nd organic solvents according to the difference of the 
boiling point which was mentioned above, as for the difference of the boiling point of the 1st organic solvent, 
and the boiling point of the 2nd organic solvent, it is desirable that it is 50 degrees C or more. In a clearance 
process, it is for making easier alternative clearance of only the 1st organic solvent by heat-treatment. 
[0087] When screen-stencil nature is taken into consideration about the 2nd organic solvent of the high-boiling 
point mentioned above, it is desirable to have the boiling point 1 50 degrees C or more, and it is more desirable 
to have the boiling point which is about 200-250 degrees C. When it is easy to dry a ceramic paste, therefore it 
is easy to produce the blinding of the mesh of a printing pattern at less than 150 degrees C and it exceeds 
another side and 250 degrees C, it is for being hard to dry a printing paint film, therefore carrying out a long 
duration important point to desiccation. 

[0088] As an organic binder used in a ceramic paste, what is dissolved in an organic solvent at a room 
temperature is good. As such an organic binder, there are denaturation celluloses, such as polyacetals, such as a 
polyvinyl butyral and poly butyl butyral, Pori (meta) acrylic ester, and ethyl cellulose, alkyd, vinylidenes, 
polyethers, epoxy resins, urethane resin, polyamide resin, polyimide resin, polyamidoimide resin, polyester 
resin, Pori Sail John resin, liquid crystal polymers, poly imidazole resin, and poly oxazoline resin, for example. 
[0089] The addition of an organic binder is preferably chosen to 3 - 10% of the weight one to 20% of the weight 
to ceramic powder. 

[0090] As for primary mixture, in primary distribution processes mentioned above, it is desirable that an 
organic dispersant is included. That is, in primary mixture, in the condition of having diluted with the 1st 
organic solvent or 1st and 2nd organic solvents, if an organic dispersant is added, the dispersibility of ceramic 
powder will improve more. 

[0091] Especially as an above-mentioned organic dispersant, although not limited, as for molecular weight, 
from the point of dispersibility, it is desirable that it is 10,000 or less, an anion system, a cation system, and the 
Nonion system — although any are sufficient, polyacrylic acid, its ammonium salt, a polyacrylic ester 
copolymer, polyethylene oxide, polyoxyethylene alkyl amyl ether, fatty-acid JIETANORUAMAIDO, 
polyethyleneimine, the polyoxypropylene monoallyl monobutyl ether, the copolymer of a maleic anhydride 
(and styrene), etc. are desirable. 

[0092] The addition of an organic dispersant is preferably chosen to 0.5 - 2.0% of the weight 0.1 to 5% of the 
weight to ceramic powder. 

[0093] Moreover, as for the ceramic powder contained in a ceramic paste, it is desirable that they are the 
ceramic powder contained in the ceramic slurry used in order to fabricate the ceramic green sheet 2, and the 
thing which has the same presentation substantially. It is for making a degree of sintering in agreement between 
the ceramic Green layer 5 for level difference absorption, and the ceramic green sheet 2. 
[0094] In addition, I hear that it is the same that a principal component has the same presentation substantially 
[ a **** ], and it is. For example, even if accessory constituents, such as a minute amount addition metallic 
oxide and glass, differ, it can be said that it has the same presentation substantially. Moreover, the ceramic 
powder contained in the ceramic paste for the ceramic Green layer 5 for level difference absorption if the 
ceramic powder contained in the ceramic green sheet 2 is the thing of the range which satisfies X7R property 
specified by the B weighting specified by JIS about the temperature characteristic of electrostatic capacity and 
EIA standard also has a the same principal component, and the accessory constituent may be different as long as 
it satisfies B weighting and X7R property. 

[0095] Drawing 4 is the perspective view disassembling and showing the element which constitutes the raw 
layered product 13 prepared in order to obtain the layered product chip 12 with which the laminating inductor 
1 1 which is for explaining the manufacture approach of the laminating inductor as other operation gestalten of 
this invention, and showed the appearance to drawing 5 with the perspective view, and which was manufactured 
by this manufacture approach is equipped. 

[0096] It has 18 and 19 and the raw layered product 13 is obtained two or more ceramic green sheets 14, 15, 16, 
and 17, — , by carrying out the laminating of these ceramic green sheets 14-19. 
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[0097] The ceramic green sheets 14-19 fabricate the ceramic slurry containing magnetic-substance ceramic 
powder with a doctor blade method etc., and are obtained by drying. Each thickness of the ceramic green sheets 
14-19 is set to 10-30 micrometers after desiccation. 

[0098] the coil prolonged in a coiled form so that it may explain to the ceramic green sheets 15-18 located in the 
medium among the ceramic green sheets 14-19 in a detail below — a conductor — the film and the ceramic 
Green layer for level difference absorption are formed. 

[0099] first — the ceramic green sheet 1 5 top — a coil — a conductor — the film 20 is formed, a coil — a 
conductor — the film 20 is formed so that the 1st edge may reach even the edge of the ceramic green sheet 1 5. a 
coil — a conductor — the 2nd edge of the film 20 — a beer hall — a conductor 21 is formed. 
[0100] such a coil — a conductor — the film 20 and a beer hall — the ceramic green sheet 15 in order to form a 
conductor 21 — a beer hall — the coil after forming the breakthrough for a conductor 21 by approaches, such as 
laser or punching, — a conductor ~ the film 20 and a beer hall — screen-stencil etc. gives the conductive paste 
used as a conductor 21 , and drying is performed. 

[0101] moreover, the coil mentioned above — a conductor -- the level difference by the thickness of the film 20 
is lost substantially ~ as — the principal plane top of the ceramic green sheet 1 5 — it is — a coil — a conductor — 
the ceramic Green layer 22 for level difference absorption is formed in the field in which the film 20 is not 
formed. In addition to magnetic-substance ceramic powder, an organic solvent, and an organic binder, the 
ceramic Green layer 22 for level difference absorption gives the ceramic paste containing the antistatic agent 
which serves as the description in this invention by screen-stencil etc., and is formed by drying. 
[0102] next, the approach mentioned above on the ceramic green sheet 16 and the same approach — a coil — a 
conductor — the film 23 and a beer hall — a conductor 24 and the ceramic Green layer 25 for level difference 
absorption are formed, a coil ~ a conductor — the beer hall which mentioned the 1 st edge of the film 23 above — 
a conductor 21 — minding — a coil — a conductor — it connects with the 2nd edge of the film 20. a beer hall — a 
conductor 24 — a coil ~ a conductor — it is formed in the 2nd edge of the film 23. 

[0103] next — the ceramic green sheet 17 top — the same — a coil — a conductor — the film 26 and a beer hall — 
a conductor 27 and the ceramic Green layer 28 for level difference absorption are formed, a coil — a conductor - 
- the beer hall which mentioned the 1 st edge of the film 26 above — a conductor 24 — minding — a coil — a 
conductor — it connects with the 2nd edge of the film 23. a beer hall — a conductor 27 — a coil — a conductor — 
it is formed in the 2nd edge of the film 26. 

[0104] The laminating of the ceramic green sheets 16 and 17 mentioned above is repeated two or more times if 
needed. 

[0105] next — the ceramic green sheet 18 top ~ a coil — a conductor — the film 29 and the ceramic Green layer 
30 for level difference absorption are formed, a coil — a conductor — the beer hall which mentioned the 1st edge 
of the film 29 above — a conductor 27 — minding — a coil ~ a conductor — it connects with the 2nd edge of the 
film 26. a coil — a conductor ~ the film 29 is formed so that the 2nd edge may reach even the edge of the 
ceramic green sheet 18. 

[0106] in addition, the coil mentioned above ~ a conductor ~ each thickness of film 20, 23, 26, and 29 is set to 
about 30 micrometers after desiccation. 

[0107] two or more coils prolonged in an each coiled form in the raw layered product 13 obtained by carrying 
out the laminating of two or more composite structures which contain such ceramic green sheets 14-19, 
respectively — a conductor — film 20, 23, 26, and 29 — a beer hall — sequential connection is made through 
conductors 21, 24, and 27 — as a whole — the coil of two or more turns — a conductor is formed. 
[0108] By calcinating the raw layered product 13, the layered product chip 12 for the laminating inductor 1 1 
shown in drawing 5 is obtained. In addition, although the raw layered product 1 3 is illustrated as a thing for 
obtaining one layered product chip 12 by drawing 4 , it is produced as a thing for obtaining two or more layered 
product chips, and you may make it take out two or more layered product chips by cutting this. 
[0109] subsequently, the coil mentioned above in each edge as for which the layered product chip 12 carries out 
phase opposite as shown in drawing 5 — a conductor — the 1 st edge of the film 20, and a coil — a conductor — 
the external electrodes 30 and 31 are formed and the laminating inductor 1 1 is completed by it so that it may 
connect with the 2nd edge of the film 29, respectively. 

[01 10] In the laminating inductor 1 1 explained with reference to the stacked type ceramic condenser explained 
with reference to drawing 1 thru/or drawing 3 or drawing 4 , and drawing 5 As ceramic powder contained in the 
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ceramic green sheet 2, 14-19, the ceramic Green layer 5 for level difference absorption, or 22, 25, 28 and 30 
Typically, non-oxide system ceramic powder, such as oxide system ceramic powder, such as an alumina, a 
zirconia, a magnesia, titanium oxide, barium titanate, titanic-acid lead zirconate, and ferrite-manganese, silicon 
carbide, silicon nitride, and sialon, is mentioned. As a powder particle size, an average of 5 micrometers or less 
of things of a 1 -micrometer globular form or the letter of grinding are used more preferably. 
[0111] Below, this invention is more concretely explained based on the example of an experiment. 
[0112] 

[The example 1 of an experiment] In producing the raw layered product for a stacked type ceramic condenser, 
the example 1 of an experiment is carried out in order to check the effectiveness in the laminating process at the 
time of including an antistatic agent in the ceramic paste used for formation of the ceramic Green layer for level 
difference absorption. 

[0113] 1 . Dehydration desiccation was carried out after carrying out weighing capacity of preparation ***♦, the 
barium carbonate (BaC03), and titanium oxide (Ti02) of ceramic powder so that it may become the mole ratio 
of 1 : 1 , and carrying out wet blending using a ball mill. Subsequently, after carrying out temporary quenching at 
the temperature of 1 000 degrees C for 2 hours, dielectric ceramic powder was obtained by grinding. 
[01 14] 2. With the ceramic powder 100 weight section prepared for preparation of a ceramic slurry, and the 
production place of a ceramic green sheet, and the polyvinyl -butyral (inside polymerization article) 7 weight 
section, the DOP(dioctyl phthalate) 3 weight section, the methyl-ethyl-ketone 30 weight section, the ethanol 20 
weight section, and the toluene 20 weight section were supplied to the ball mill with the ball 600 weight section 
made from a zirconia with a diameter of 1mm, wet blending was performed as a plasticizer, for 20 hours, and 
the ceramic slurry was obtained. 

[0115] And to this ceramic slurry, the doctor blade method was applied, the ceramic green sheet was fabricated, 
and it dried for 5 minutes at 80 degrees C. The thickness of the obtained ceramic green sheet was about 1 0 
micrometers. 

[0116] 3. After kneading the metal powder 100 weight section of preparation Ag/Pd=70/30 of a conductive 
paste, the ethyl cellulose 4 weight section, the alkyd-resin 2 weight section, the Ag metal resinate 3 weight 
section (17.5 weight sections as Ag), and the butyl carbitol acetate 35 weight section with 3 rolls, the terpineol 
35 weight section was added and viscosity control was performed. 

[0117] 4. the preparation (1) examples 1-3 of the ceramic paste for the ceramic Green layer for level difference 
absorption ~ the dielectric ceramic powder 100 weight section prepared previously, the methyl-ethyl-ketone 
(relative vapor rate 465) 70 weight section, and the ball 600 weight section made from a zirconia with a 
diameter of 1mm were supplied to the ball mill, and wet blending was performed for 16 hours. Next, ceramic 
slurry mixture was obtained by adding the terpineol (ten or less relative vapor rate) 40 weight section of 220 
degrees C of boiling points, the organic binder 10 weight section, and the antistatic-agent 0.5 weight section in 
the same pot, and mixing further in it for 1 6 hours. 

[01 18] The mixture of a polyvinyl butyral and cellulose ester was used as an above-mentioned organic binder. 
While a butyral radical was 70-mol % and an acetyl group was five-mol % as a polyvinyl butyral, more 
specifically, ethyl cellulose (49% of ethoxyl content) was used as cellulose ester using the polymerization 
article. 

[01 19] Moreover, as an above-mentioned antistatic agent, in the example 1, the alkyl trimethylammonium salt 
was used in the example 2, and sodium dodecylbenzenesulfonate was used by nonyl phenol ethyleneoxide and 
the example 3, respectively. 

[0120] Subsequently, by being [ 60-degree C ] under hot bath, and carrying out vacuum distillation of the 
above-mentioned ceramic slurry mixture by the evaporator for 2 hours, the methyl ethyl ketone was removed 
thoroughly and the ceramic paste was obtained. 

[0121] (2) The dielectric ceramic powder 100 weight section prepared for the example point of a comparison, 
the methyl-ethyl-ketone (relative vapor rate 465) 70 weight section, and the ball 600 weight section made from 
a zirconia with a diameter of 1mm were supplied to the ball mill, and wet blending was performed for 1 6 hours. 
Next, ceramic slurry mixture was obtained by adding the terpineol (ten or less relative vapor rate) 40 weight 
section of 220 degrees C of boiling points, and the organic binder 10 weight section in the same pot, and mixing 
further in it for 1 6 hours. 

[0122] What was used in examples 1-3 as an organic binder, and the same thing were used. 
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[0123] Subsequently, by being [ 60-degree C ] under hot bath, and carrying out vacuum distillation of the 
above-mentioned ceramic slurry mixture by the evaporator for 2 hours, the methyl ethyl ketone was removed 
thoroughly and the ceramic paste was obtained. 

[0124] 5. In order to form an internal electrode on the principal plane of the ceramic green sheet prepared for 
the production place of a raw layered product, the conductive paste was screen-stenciled and it dried for 1 0 
minutes at 80 degrees C. In addition, the dimension, configuration, and location of an internal electrode were 
made into arbitration. Next, in order to form the ceramic Green layer for level difference absorption on the 
principal plane of a ceramic green sheet, each ceramic paste concerning examples 1-3 and the example of a 
comparison was screen-stenciled, and it dried for 10 minutes at 80 degrees C. It was made for each thickness of 
an internal electrode and the ceramic Green layer for level difference absorption to be set to about 3 
micrometers. 

[0125] Next, the ceramic green sheet of 200 sheets which forms the internal electrode and the ceramic Green 
layer for level difference absorption as mentioned above was accumulated using automatic laminating 
equipment, without performing electric discharge processing, and the raw layered product used as a sample was 
produced. 

[0126] Automatic laminating equipment is equipment for carrying out each process for supply of a ceramic 
green sheet, exfoliation of the carrier film as a base material, the cut of a ceramic green sheet, and the pile of a 
ceramic green sheet. At the cut process, the 15cmxl5cm ceramic green sheet was cut into 13.5cmxl3.5cm 
magnitude. Moreover, reduced pressure maintenance performed maintenance of the ceramic green sheet within 
automatic laminating equipment. 

[0127] 6. The laminating percent defective was evaluated about the raw layered product concerning the 
examples 1-3 and the example of a comparison which are the assessment **** of a property, and were made 
and acquired. It asked for the laminating percent defective as follows. 

[0128] Namely, the count which woke up the simultaneous gas supply pressure failure of a ceramic green sheet 
by adhesion by static electricity in the supply process of a ceramic green sheet in production of the raw layered 
product using automatic laminating equipment, The count which caused the poor exfoliation by static electricity 
in the exfoliation process of a carrier film, The count which started the poor contamination of the cut lug by 
static electricity in the cut process, The count which started the poor laminating by static electricity in the 
laminating process was totaled, it **(ed) by the ceramic green sheet number of sheets of the whole which 
covered this sum total over automatic laminating equipment, and what did % conversion of that quotient was 
made into the laminating percent defective. 
[0129] The result is shown in a table 1. 
[0130] 

[A table 1] 















0.5 


2.5 


2.0 


IB 



[0131] From the result shown in a table 1, examples 1-3 are understood that a laminating percent defective is 
very low as compared with the example of a comparison. 

[0132] When it compares among examples 1-3, especially the laminating percent defective of the example 1 
using the alkyl trimethylammonium salt as an antistatic agent is low. This shows that especially the antistatic 
effectiveness of an alkyl trimethylammonium salt or a quartemary-ammonium-salt mold cation system high 
molecular compound is excellent. 

[0133] In addition, also in the example 2 using nonyl phenol ethyleneoxide as an antistatic agent, and the 
example 3 using sodium dodecylbenzenesulfonate, the laminating percent defective is quite low compared with 
the example of a comparison which did not use an antistatic agent. 
[0134] 

[The example 2 of an experiment] The example 2 of an experiment is carried out in order to investigate the 

relation between the thickness of a ceramic green sheet, and a laminating percent defective. 

[0135] In this example 2 of an experiment, the ceramic paste concerning the example 1 in the above-mentioned 

example 1 of an experiment and the ceramic paste concerning the example of a comparison were used. 

[0136] Moreover, in "production [ 2. ] of preparation [ of a ceramic slurry ], and ceramic green sheet" process in 
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the example 1 of an experiment, except for having produced the ceramic green sheet which is three kinds whose 
thickness after desiccation is 2 micrometers, 3 micrometers, and 1 0 micrometers, the same process as the case 
of the example 1 of an experiment mentioned above was carried out, the raw layered product was produced, and 
the same approach as the case of the example 1 of an experiment estimated the laminating percent defective. 
[0137] The result is shown in a table 2. 
[0138] 

[A table 2] 
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10 


2 


3 


10 




1.0 


0.5 


0.5 


65 


50 


18 



[0139] From the result shown in a table 2, when it compares between the ceramic green sheets of the same 
thickness, an example 1 is first understood that a laminating percent defective is very low compared with the 
example of a comparison. This is the same as that of the result shown in the table 1 in the example 1 of an 
experiment. 

[0140] Moreover, in each of an example 1 and the example of a comparison, there is an inclination for a 
laminating percent defective to become high, so that the thickness of a ceramic green sheet becomes thin. 
However, especially in the example of a comparison, when thickness of a ceramic green sheet is made thin to 2 
micrometers, even if the inclination is remarkable, and thickness of a ceramic green sheet is made thin to 2 
micrometers in the example 1 to the very high laminating percent defective of 85% having been shown, it 
should note were able to hold down the laminating percent defective to the low value of 1 .0%. 
[0141] Although the above example of an experiment was a thing when dielectric ceramic powder is used as 
ceramic powder contained in the ceramic paste concerning this invention, even if it is not influenced by the 
electrical characteristics of the ceramic powder used and for example, magnetic-substance ceramic powder, 
insulator ceramic powder, or piezo electric crystal ceramic powder is used [ therefore ] for it, it can obtain the 
ceramic paste which can expect the same effectiveness by this invention. 
[0142] 

[Effect of the Invention] As mentioned above, since the antistatic agent is contained in the ceramic paste for 
forming the ceramic Green layer for level difference absorption according to this invention, static electricity 
charged in the internal-circuitry element film and ceramic green sheet which are united not only with the 
ceramic Green layer for level difference absorption but with the ceramic Green layer for level difference 
absorption is removable. 

[0143] Therefore, when accumulating the ceramic green sheet with which the ceramic Green layer for level 
difference absorption was formed, it can prevent advantageously that a ceramic green sheet bends [ a location 
gap or ] by static electricity. 

[0144] Moreover, problems, such as breakage of the ceramic green sheet at the time of exfoliation, can be made 
hard for exfoliation of the ceramic green sheet from the base material used when fabricating a ceramic green 
sheet to become easy, consequently to produce. 

[0145] Moreover, a contaminant etc. can be made hard to mix between the ceramic green sheets which a minute 
contaminant etc. stops being able to adhere to a ceramic green sheet easily, and adjoin it. 

[0146] Moreover, the special process for the destaticization by which have been needed when an antistatic agent 
is not added by the ceramic paste can be skipped. 

[0147] Since it is such, according to this invention, it sets to laminating mold ceramic electronic parts. In order 
to form the ceramic Green layer for level difference absorption in the field in which it is on the principal plane 
of a ceramic green sheet, and the internal-circuitry element film is not formed so that the level difference by the 
thickness of the internal -circuitry element film may be lost substantially By using the above ceramic pastes, it is 
hard to produce a poor laminating and the laminating mold ceramic electronic parts which have a good 
laminating condition can be manufactured with high dependability. 

[0148] Moreover, although the lamination of a ceramic green sheet progresses, since the dependability over a 
good laminating condition may be maintained according to this invention It becomes possible to fully 
correspond to the demand of the miniaturization of laminating mold ceramic electronic parts, and lightweight- 
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izing. When a miniaturization and large-capacity-izing of a stacked type ceramic condenser can be 
advantageously attained when this invention is applied to a stacked type ceramic condenser, and this invention 
is applied to a laminating inductor, miniaturization of a laminating inductor and high inductance-ization can be 
attained advantageously. 

[0149] Primary distribution processes which carry out distributed processing of the primary mixture which 
contains ceramic powder and the 1st organic solvent at least in this invention in manufacturing a ceramic paste, 
Secondary distribution processes which carry out distributed processing of the secondary mixture which added 
the organic binder and the antistatic agent to the primary mixture which passed through primary distribution 
processes at least, By heat-treating secondary mixture after the process which includes the 2nd organic solvent 
with a relative vapor rate smaller than the 1st organic solvent in primary mixture and/or secondary mixture, and 
secondary distribution processes When the clearance process which removes the 1st organic solvent selectively 
was carried out, the dispersibility of the ceramic powder contained in a ceramic paste should be excelled. 
[0150] Therefore, when it must have a high pattern precision and the very thin ceramic Green layer for level 
difference absorption must be formed, such a ceramic green sheet can be used advantageously. Moreover, 
laminating mold ceramic electronic parts without structure defects, such as a crack and delamination, are 
realizable. 

[0151] Moreover, it sets to the manufacture approach of the laminating mold ceramic electronic parts 
concerning this invention. The ceramic slurry used in order to fabricate a ceramic green sheet If it is made for 
the ceramic powder contained in the ceramic paste for forming the ceramic Green layer for level difference 
absorption and the ceramic powder which has the same presentation substantially to be included The degree of 
sintering of a ceramic green sheet and the ceramic Green layer for level difference absorption can be made in 
agreement, and generating of the crack by the inequality of such a degree of sintering or delamination can be 
prevented. 

[Translation done.] 
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1 011%. VT£L<\tO. 5 S*%~ 3 
&5\Z&\iti&Zttfm$ LL^. Z4t£ 

Z4:j&<M£L.I\, 

[0 0 6 4] SM^JKffl-tr^S -j<P<f'J — >i5fifiE 
C <h ic* y . ISgijRiJXffl-t: a 5 •:/ <? <f 'J — >m 5 tzttX 

t^p^gprnMi fc<ti;t75^i'^ | j->v'-h2ics 

[0 0 6 5] ±jiE<Dcfc-5lCs t7 5 vV<f*)— >*>— h 
2lr«SLfcfif«a$^-r-5>C,tA<-C-#tilS. 

Jixffl-fe 5 5 *y ? 'j — >« 5 m^m. $ 
y *i icBSih-r s c <t * * „ 

[0 0 6 6] -tz 5 S •;/•?•?■ 'J — Y-Z^tim 

ZttfX'Z&o 
[0 0 6 7] $itz. -b^ 5 -v^^"U— >->— h 2IC«/Js 

h 2 ir-tz^ £ y<7<f >) — >*>— h 2 <t C0F B 1lcr^A<;l 

[0068] &tz. ^s.v<7^—7.h\z^mm±'m^ 
^mzixui^^\z&mk2*iz>zk<r>&>h&nn.n : £; 

[0 0 6 9] ZO^BJ-Pli, IS^?5lIXffliz^5 -v^^'y 

[0 0 7 0] -r^C^>*>. "tz^S y^K— x h^Kitfi) 
tf> . '> < 1 1 iz 5 5 <y * *»3fc ,k fg 1 0) *tt ?§#J i: £ 

is «fc u^mm±M & m tz z £ ft&tskm-t z> 2 

[007 1] C©J:5l=s 1^StXfI-Ctt. ^/-v-f 

nIt£<>:U *G)tztb. -tZ7 5*;/?l»;fccD#tfctt£;g#>'5 
Ctmi?Si5 0 ZOT1 ^tJcXSTI*, 4z 5 5 V -7 



fcttlg it" Set title, -tz ^ 5 

[0 0 7 2] &tz. 2$»|!lll?li > ±KE<D«fc5lC, 

[0 0 7 3] CCDW^Ll^jt^?£T*l±, ±a><73ai«) 

li. i^«-|jix?i(7)|g|igr-*D^t,tirt,, 2SMifi 
<D&mxmz.t>4xxi,. fc-5L>i*. 1 ^»tJcxna)SPg 

[0 0 7 4] fit, SSIMIC. 2»#»iafl)», 2 

[0 0 7 5] cro,fc5lc, % 1 <0^ai§S((D^*A<. 2 
l~fcl^r^,. 2 3ft;1$ft|<OtfiS$J±IKfi«HS< LT*J< z 

i#LTfc< ctjb<Te#^i: t tic mm. l ct a 2 ^ 
»tkxa«)eiiST?»i7i&*is*«/w>ya)5§«¥tt*iS 

[0 0 7 6] ±ii£(D c fc3lCLTi#t>tlf-Hz^ 5 

»»t«ct*»*9rt. *SMi-m2cD*^jg^jco«^ 
£$/o-ci^. m2o*«i§#ji*. ss i j: y 

— >w«*wa4 < jSffl-r -a z t ^ RTigi=r 

[0 0 7 7] ±i£CD#£Ll^Sii:£;£l-fcl,*Ti!Jfc£;h, 

[0 0 7 8] c<DSlift*aicfca^r. 1 1 ©t«iSSi|* 

fcl4*2<0<r*»JWi: Lrfflt^6n*****li: Lt 

iSS$#HLT, m-\ (D^&mmtLxm^bti&KD 
ti&umz<Dm&?§mt Lxmi^t>*i&t<D£**i?ii 

[0079] c©«fc3.**«*JW0!)«t Lri*. 
^rhvS. h;ux>. ^<>-tz*>. y;u-7;L-^ 

■fe;uv;u^T-b-T— K ^;u*;nfl — ->^P's 
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;ua. £<b>^u>*<Dttfbifcfl:**B* 
[ooso] <ty»*L<ii. «ia>#**JBt ur 

;u^;u (M12 6. 5°c) <DJKft&a£ 1 o o £ L 

[0081] mi axrasfticia Ltzftttm§&&m.ti< i 

OOUl±<D*«*»tLrtt. fcfc*.l£. ^fjn^;i, 
^rh> (ffi*f3K*i*fi4 6 5) . ^fWV^f^h 
> (H145) . 7th> (0720) . HUX> 
19 5). K>Hf> (05 00) . y £y — ;u (037 
0) . x£y— ;u (0203) . -fv^anV- (0 
2 0 5) . IfSxf/l, (05 2 5) . SiYV?f^ 
(015 2) % imff-IU (010 0) . fccfctfCft* 

[0082]!^ *y»*L<l*. JR20>#«»JWt 
LTI4. 2 0 o ClCfcM*£*B#i£#gjSga<5 O&TikftS 

[0 0 8 3] ft2<D*tt«jnrcaL/^ffi»9KfSSJS^5 

— h (04 0) „ -fe;uv;u:/7-tr^— h (02 4) % :? 
^;Hz;uv;u^ (0 1 o) . ^ n^-yy — ;u (0i 

OJ^T) . (0 1 OJ^T) . 5t KPf ;Hf* 

5f— ;u (0 1 OJSTF) . -f V*P> (01 OUTF) . t- 

;utf*:*-— ;u (01 oht) . v^p t° u>y;zi— ;u 

(0 1 01UT) . v^f;i,7$ U- h (01 OJilT) . 

?^*;i,eh-;i/ (04oiaT) . fc^t/cft^oMM 

[O0 8 4] fcfc\ 11 fcefctf»2<0*«;ta]£*;|Vp 

[0 0 8 5] WaLfc#«»a<D«t Lr^ff/btODO) 
iKoAMCOl^T. #*<D*jft*S»rtlzS-*-i % y?- 
;Hf^h> (7 9. 6°C) . yfMV^yh 

> (1 1 8. o°c) . r-tr h> (5 6. i°c) s h;ux 

> (1 1 1. o°c) . K>if> (79. 6°c) % y£y 



— ;U (6 4. 5°C) . X^y— ;u (7 8. 5°C) . -f y 

^a/^y-;u (8 2. 5°C) . ifiif;b (77. 1 

°C) . BB-fV^ (118. 3°C) , v^V^Dtf 

;U^rh> (143. 5°C) . y f;n»;uv^?7tf- 

h (14 3°C) . ir^V^^T-fe-r— h (156. 2 

°c) . ^^;u-fe;uv;u^ (170. 6°c) . *>^p^+ 

■y-y (1 6 o°o . /\V ( 1 95-225 

°c) . vt Kn-riHf**— ;u (2 1 o°c) . -rv*p 

> (215. 2°C) . -rJUfc?**— (2 19. 0 

°C) % ^>^PtfL/>>7 'Jn — ;u (2 3 1 . 8°c) . vy 

^U^L—h (2 8 2. 4°C) CCDcfcdft 
SiSlCftoVT. 11 fc«fctf*2<D*«»»S*;h,-F*l 

[0086] ±*Lfc J: 3 ft Hi©*: J: -3 ti 1 J: 

tf*2©*«»*(Z)ffl^i*$aii?-r*»«. SKD^tt 

5S#J(D*Mi ct m 2 0#tt;g*!l0>3tj£ t <7)MI*. 5 o °CAU 

[0 0 8 7] ±aLfc»f36^(D«2<7>^«»#J|zBiL 
X^U— >HlJHttt#l«Lfct#. 1 5 0°Cia±CD 
^^$ ; ft"Lrl^5C<^^^^^L< . 2O0-250 o Cg 
ScD^^^^LTt^-SC < !:7^)<J:y»^Ll^o 1 5 0°C* 

[OO88] t7^7^^-X h^Z^>t^rffil^6+l4^■ 

«/w lti*. aa-c*«*fflic»»r**a>*< 
-t*— #y 0$) 7W)\,m^*7-)i>m. x^ 

-U^r^B. ^°Ux-^;ug| % X7K*i/»flBB. 
>^SIB. tKUTS K«ttB. tK'J-TS K4MML #U 

[0 0 8 9] 4Ttt/W>^0)SAl>fi« ir^5^^t»5E 
fcttLT. 1 -2 011%, 5?^L<I4. 3-1011 

[0090] ±aLfci*»tkxai=feLXT. -i«a« 

[0 0 9 1] ±iSa)*«»«tatLTtt. ^icRgSLft 
A<ff*Ll^ 0 7zt>^, y-^-v^ix-r 
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I*. 

[0092] att#ftffi0£ftAr*» -k?s?9t»3itic 

j^ir, O. 1 -511%, »*L< I*. O. 5-2. 
OS*%l::ii!£*i£o 

[009 3] -tz^ 5 -/^k— * hlc^SfiS-tz^ 

^ ^ t»3fc £ hk m i z n c m?& & t o -c* & & ^ <t a< 

[0 0 9 4] fcfc\ ±a*0)*KMI=Rli:tt«t*-r*i: 

■b7S^*f'J- h2lc#^+iS-fe^5^^t»* 

BttttJ3£tfE I Ai«t?i^t5X7Rl$ft?lgt 
£®HcD=6,<D-T?fc;ft,l£. SMBftiRffl-iz^H v<7<f l J — > 
B5(Dfctf>(D-iz5 5 y^st— x hir^SftS-tz^ £ 

[009 5] g|4l*. LTCD 

[0 0 9 6] ±(D«tJH*1 31*. «[tt(D-b5 5^^yj 
— h14 % 15.16. 17. ••. 1 8fcJ:I/1 

9 CtLbt7 £ V<7<f 1 )— h 1 4- 1 9 

[0097] V<7<7 l J — 2* is— h 1 4-1 9 [£. 

^^-^U- KS«l:J:ot*»L, SEISES CtlCcfc 

otf b^l^o -tz^ a ^^'J — h 1 4—1 9 CD 

[0098] -tz^ ^ V<7<f 1 )— Isis— h 1 4-1 9 CD 5 
4»HI=(a«i"S-b7 5^^yj— >v— hi 5-1 

£ a iU«{*R£ * KMKifcffl -tz 5 5 v 1 <f 'J - > Jl 
[0 0 9 9] . iz^H VOW— h 1 5±|C 

I*. 3-f^»li2 0*WJti4o =i -f ;uan*B 2 o 



I*. ^CDSM <D«B»3&«-b^5^^yj— h 1 5 CD 

[01 oo] c<z)«t5*=i-f ;u»f*K2 otecktftfT* 

■J— hi SlCtfT*— ;U#<*2 1 CDfctf>CDSiI?L 

□ 2 o fc c); e 7 2 1 t & 5 

[oioi] ±i£Lfc=i-f ;b?M2 ocDH^fc 

£z>$9Lm%mm#)\ztj:<i-&5\z^ -tz^s y^y-> 

>?\zDU7LX. ca)*8Bl3tet^rW«t<i:*#«l»Jh«l 
[O 1 O 2] :%lz K -tr^ 5 v W*) — h 1 6±lz 

2 3. fr*— ;U»f*2 4j3«fct;SSBRiRffl-b5 5^^ 
yj — >»2 5A<»rt**l4. ;t,#M2 3CD«1 

;U*«:K2 0<Dm2(D«SgPlcfg^$^5p er*— ;u« 

[oi 0 3] -fz^s vW*) — >v— h i 7 _Liz 
ii. I^IIflc. n^;u®i$Ji2 6. t7*-;HM*2 7*5 

So =i-f;u»|*M2 6cDmi (D^gpi*. mrizELfcer* 

— ;U»f*2 4^Lt, 3^;U«^JI2 3CD«2CD5m$P 
(Cfg^$^^ 0 tf7*-;U#tt2 7(4. 3^j«ftl2 
6 (D^ 2 <Dfl8WlZ«fiE$*i4 0 

[0 10 4] ±aLfc-tz5 5 V<?<?*)— >V— h16fc 

ctt/1 7cDmMf4. Closer. aaiHi»yis**i 

So 

[o i o 5] ;^fc. -m=7 5 ^<7^'j — >v— h 1 8±ir 
">B3 0i<»J**ti4. 3-f ;u*f*JK2 9<DB 1 (DiS 

aw*. sHiE Lfce^Th— ;u#(* 2 7 £^lt. -3 -r;u# 

#12 6<Dm2<Da»SPlCfg^£;h,§o =3 -f ;U#<*BI 2 9 

I*. *©»2 0iJM|t*Mr5 5 ^^^'J— >v— h 1 8(D 

[0 10 6]ftfc\ ±iiLf:3^;i/i#l2*0, 2 3. 
2 6fccfctf2 9<D*Jl^li. l£}t^lcfcl>T. fcir^lS 
&I3 O ^mfiSt^^So 

[0 10 7] ZCDcka^C-tz^ 5 V Zs*s— h 1 4 



(10) 



«f$M2 002-31 3672 



»<7>3-f;i4»i*JK2 0. 2 3. 2 6fc<fcl/2 9*)<. t7 
7|x— ^#2 1, 2 4fccfctf2 7 ftttLTlE&iftStefl 

[0 10 8] SttfltJVtti 3^«rt**i-6CtlzJ:o 

I** liO)»I«:f ^^1 2*»4fettota)iLtH 

? y uif <fc 5 1= L r t j: i\ 

[0 10 9] #1^. glSIZ^-Tcfc^lC. Slftf*^ 
1 2<Dffi3fctfS]-r* i &4gSPIC(i. ffi&Lfca*;u3»{*B2 
O CDS 1 CDSSSPfccfc tf^ -f 2 9 CDS 2 CDiffigPfZ 

^fffl«ffi3 0fc«t:Ut3 1 3&< 

[01 10] Si «PL^LH3$#BBLTtt?HLfc«JB-tr 
^ 5 ^^a>^>-9-^/rfiHl4fc < ki;gl5 ft#fiBLTlft 

>v-h2Sfcfi1 4-1 9fc*^ttK^«JDUB-fe^5 
y^tfi) — >i5Sfcli 2 2. 2 5. 2 8fccfci;3 0f; 

yJb3-7, 7^v7, mt^Zls. 

T. «fey»*L<f*. 1 ^m(Di*Jg^fcl*t9»ttO[)t,(D 
[0 111] SlTfC, C<D*Wft. *»«lclt-5l\T. 
[0 112] 

^ s ^m&mmzmi^h&iz?* 

[0 113] 1 . t7 5 7*fi*(D*i 

ftK/t'J^/t (BaC03 ) tecfci/K-tb^^^ 
(T i 02 ) ft 1 : 1 (D^UttiftSctaiCSiL. ^ 

SSl 00 0°Ct2B|f|«LfcSs 
irlcJcoT. »«{*-b5S-y^»5Rft#fc D 
[0114] 2. t75^X7 'J— <Dmffifc&tfiz=7 

;u^^-;u (*S^d d p) 7S«gp<t. pTM&JttLTD 
OP (7^;Hv*i;fjW 3SS:SP<fc* ^f;n^ 
^ h>3 oSJlgpt. x^ry — ;u2 ofijajt. h;ux 



>2 0fi4$Pi:ft. tSlmm(^)v;i,3Z7il!l5 6 0 

OSagPiirtfc. *-;i, = ;UcSAL, 2 0B#Fal;*ss 

[0 1 1 5] fit, CO-tr^ = •^X7'J-l:^L 
T. K9# — 7U— KftftMlLT* «Sv*if'J- 

fc-fc^S ^^y«J — KDJl^Ii. ft) 1 0 iimV& 

[0 116] 3. *mi4^-x h<£ifitfS 

A g/P d = 7 0/3 0(7)£Jg#};£ 1 0 OSiSfli:. X 

^;u-tz;up— x4liSP(!:, r;u*^ K«?fl!2«*ffi 

Ag#Ib5*-h3liSU (AgtLt17. 5 

£ft* 3*p— ju-cg»Lfcfe* f;t,t°^t-;i/3 5i 
*»ftJn*rtt*«Bftff*ofc. 

[0 117] 4. SMlRiRffl-tz^S vWV — ^M<Dtz 
( 1 ) Hffi^J 1 - 3 

jfelcflMiLfcR«*Hr5 5^^»3fel OOSfiSPi:. > 
f;Hf;^h> (ffi*tMS£itJ£4 6 5) 7 0I1SP 
<t. IS 1 mmiOvjl/az78l : E 6 0 OSiSPi: ft. 

tK— ^s;u:ttAL, i 6B#M7Ea«^ftfT&ofc. * 

MeSPt. »BR&jJt»jo. 5SSSp<hfti§anu 

[0 118] ±aso>:*r«/W>yi LTl*. /Kue-;u 

;uS^7 0^E;u%7?feor7 r *iz^;uS^5^E;u%r- 
fc**S^Sftffll\ -tz;up — xixf;i/t LTIi. x 
^;Hr;ua— x (x h**>;u#:pr¥4 9%) ftffii^o 

[0 119] £fc. ±a<D»«|»jhiWt LTtt. 

^Aft^4x^+ifflLNf- 0 

[0 12 0] ±i^CD-tZ^ ^ 7^X7'J-I^ 

ft. 6 0°CO);S5S*rx/X7Ku-$fcj:y 2B#r B 1ME^ 
S-T-SCirlCcfcy. ^f^xfj^ h>ft^±["^^L 

T. -t!7S7^^~XK^#fc 0 
[0121] (2) J±3&#] 

^;ux^;u^h> (ffi»as*iait4 6 5) 70113 

<b. IS 1 mm(Dy^3-78556 O OliSHi 

tf-;u5;uic&AU 1 6B#MSsiS$ftfTft'3fc. * 
13. HC#*/H:, ^2 2 0°COr;H: o ^t-^ <*8 
WH^ilJS 1 O JsTF) 40SaSP(b. tt|/U>^10 

sasptft^L. ?t>[z. 1 emmm^T^ztizj: 
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[0 1 2 2] *«/W>yt LTf*. StSfcflJl ~3fCfc 
I * T m L * f = * <7> <t H « <D t (7) $ ffl I \ fc e 
[0 12 3] #a>T. ±£E(D"tr^5 75X7 'J -il^ft 

6 0°CCD;U;§+-ex/^U-$lZcty 2^p B 1SgiE£^ 

[0 12 4] 5. ±<D»J»(*a>ft» 
U 8 0°CT*1 0»Wlfti»Lfc o rtfttaO)* 

>»*»fiK-r*fc». *JS«1 ~3ft&tf|::ittt«f=flS 
S^-te^Sy^— X HSX^'J- >EPfflU 8 0°C-e 

5 >7 'J — >Jf(D#Jl^[4. ft 3 jti mlCtti cfc 3 Lfco 

[0 12 5] ±i£E<DJ:5f=MW«aj3«fet/aSiR 
iRffl-fe^ ^ v<?<f*) — >Jf £Jfcj£LTl^ 2 O OttCD-tr 

[0126] si^t/i^ei*. t7 5'^^'j-»- 

Trfe-So **V hXffTM4* 1 5 c m x 1 5 C m(Dt75 
— > is — 1 3. 5cmxl3. 5 c m<DX 

[0 12 7] 6. $$1±<DfflHBE 

ct 5 fc l r w p> Htzmmm i ~ 3 & & 

ji^a*i4. ^Ocfc^fr Lr^^fco 
[0128] gnttMSB£m*fe£0>atJi 

!*<Df*W=£lvC. -fe^5 vtifij— >*>-h(D{ft$&X 

ho>raft«*e^ftSjEc:Lfcig»t. **'j77-r 

;uA(DMBlxSI=fct^T»«ftlc«fc-B*Hlt^ft*jBC L 
fclHlftfc. hXfllcfc^TfiimSUCcfc'SA*;/ h5(D 



[0 1 2 9) -€-roiiigmA<a 1 ICir^flT 
[0 1 3 0] 
[§1] 















03 


2.5 


2.0 


18 



[0 1 3 1] aUCJFLfci&Sfre.. *flS«1 ~3I4. 
J±^0|J tltSLT. « B ^ TiSL^C t *<;b^ 

[01 32] H!S#j 1 - 3 Omv ttftt h t % wSRfrlt 
[0 13 3] ^mRSih^J^ IT/ x;u^ x y — ;u 

x^u>^-+t»->f K^ffll^fc^^£^J2fccfc^/KT ^ v;^^ 

>-tf>x;U7tx>ghJ- h y ^A£m*fc*flE«3|::j3lvc 

tt-<r. 36^y«<«:oTL^4o 
[0 1 3 4] 

[01 3 5] CCDSIt<?IJ2-ei4. ±»G)SU*«|1 

[0136] sf-. mmmi izfcits r2. -tr^s «^ 

X5U- O^flStecfclZ-lr^ S '^yj->v- KODff 

1/1 0 Um(D3mM<DiZ^ ^ 7^^'J->V- h^flp®! 
LfcCfc£R£^T. fluiZ&LfcH^0iJ1 Oii^ct^^OX 

[a]«^^5ilrcfcoT. 8I>FS¥*ffILfc, 
[0 13 7] *(Dte«35<a2fZ*$4xTl^4 0 
[0 1 3 8] 
[82] 





«MM1 
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10 


2 
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10 




1.0 


0.5 


0.5 


85 


50 


18 



[0 13 9] a2HSLfce*^6, IsJ-Jf 7= A^^o Cttlis KR0I1 lcfc(+^Si lr*Lfc«8«i:H 

ttwaizit^x* mm*&mtm&hxig.i^z tw&Tfr [01 40] h^ji fccfcL^i±^JcD ^ g■^lci$t^ 
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>v— h<DJI^A<2 jUm£T-S< £;fr7ii:£lcli % 8 5 
^-C3I< $+u-Ct.. 1. 0%£l^*d£l'>fii|::«Jf;F& 

m £W x -5 c t a<t- # z t i=a § -r * £ r- & & „ 

[0141] JiA±O)||g|0lJI*, C<Df§BJ3l::<f ^-fe^ = 

X He # gift -S-tz^ * ^^l»*<t Lt, P»*-tr 

[0 1 4 2] 

[fSBJOT^S] JiliCD.fe^C COSgBSlC^ftlf, fg^ 

tf-k =y 5 v 0 7 'J -> v- h i= §i l fcumm 

[0 14 3] LfcA'ot, ISM^UXffl t75'>^^'J- 

-r*t^>»T^ a< y $ *f j ic Kit -r & c t a<t- £ -5 0 

[0 14 4] t7 5 7i'y , J->V-h^t 

hOti]gtA<$^l-^y. ^-CDS^m. »"]8tB#<7)-b =y 5 5 

[0 14 5] t^H'^^'J- hl=«k/J^ 

r^A<#^Llc< <fc y, K^5t75"^^'J- 

[0 1 4 6] "b^ 5 v*?*-— X Hc^SR&itajA* 

[0 14 7] COcfcdfc C t fr£>. CCD^B^|rJ:^lS s 

JI^ICJ: &f£g£fiftWf::# < T & o iz-b =? 5 v 1 ? y 

^L^JiSic^KiRffl-fe^ 5 •v<7^*y->^^^j5£-rs 
[0 14 8] zrosgB^icj^ii, -tr^s-v^yy 



n D n£>^IS<bfro$ifi<b<D^3fclc+#l=ttJ£-r •£> Z £: A<W 

A^O^-f £ >X<b£3r*)lc0SC <>; 

[0 14 9] COTfgBJlcfcl, -fe 7 £ •> 5 X h £ 

(Dmmmmt s^tr i *s#tt*#tMa3-rs 1 sfe^asc 
. i ^gtiijgfc i < «t 

[oi so] -tof-to. ^l<^>ri»L^|gM?aJJKffl-lr i 7 £ 7 

•v -> a^asa ^ s z t *<-e # ^ . 

[0 15 1] Sfc. C©^l-S*«ia-t:75^^t 

s-^y y — > •>— h <t s^ijRJixffl-fr ^ =.v^<f y — > 

tt <DT-StlC J: & V =y V 5 =? 5 V 3 ><D&£. $ 

[H®<C^m^lftBj] 

[01] ;r<o#§Bjic<t otiftfe^. ^oz(D^bj<d— 
[0 2] Hi i:^Lfc»lt7 5 ^^^vT^-tKDSIfjt 

[S3] m i ic^Lfciiii-tz^ s >^>-y-cD^it 
[04] zo)&m<Dm<Dmmr*miz£z>mm'(>'¥<7$ 

[05] 04|C^LfcX(D«Hf*1 3 ^'MfiELTi#f,+l 
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